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INTItOnUCTION. 

Tho purposa of tliis InUletin is to (^iinbl*' fimncni to tlistiiigiiish 
Vi(^ti*"Pfli. tlio diff»r<«it kinds ot wi***'orms, ho ihaii tliey cuii iimke iisti 
of tlio ]]iotlio(l sliown to be lu-st in tho control of oticli, H is a])])ar*'nt 
from sovwal years of invcstigiitioiis into t.lio habits tiinl lifo liistoriis 
of wircwornis that inaiij" of tJie »<>-e«dl(«l %rir(*W(>nn rttinwl^m nm of 
littio or no value. Wirwoniis ocinir practically {'vcrywht'ni lunl 
attack a groat variety of crops, and tlio diaractor of the daniago pro- 
duced is .similar in most ckAum and usnally ]]«!»t*siiH.tsiis k raiswedinjif or 
rp])lanting. 

Tlio sjwck^s hero treated arc th« vheut wiroworui ' of tho North- 
eastern and !Mi<l<llo Wosteni St ates, tho com wircwornis * of tin* Mi<ldlo 
Atlantic and New England Statra an{l tho Mississij)|)i "V'^alloy. tho 
Ir^eado^v ^viro\^-^)rnls (inoh'uhng tho sugar-liee.t wireworni " and tho 
confused wiroworm*), tho corn and ootton wirewonn ° of llio Southern 
States, and tho dry-land wireworm " and Ijliatiul wireworni ' of tlio 
dry-farming region of tho Northwest and the \vli(<at regions of tho 
NorthtTO Middl« Wmt. 



1 A ^iotct tnancut Sfl}'» 

' Me/anotm commiinis Oyil. and ol lii'J' sjwiet ot Jidsmulun. 
3061i'— Bull. 72a— IS 



» HarUtmwitai vhtrrit nurn. 
• 0<r;fmW((j n«i(»J JI.vkIoji. 
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KINDS OF WIBEWOKMS, AND WHERK FOUND. 



Wiroworms tiro the young or worm wtngo of scvcra] kinds of hard- 
slicUod bcotlos pO])nl!iiiy knomi uk "click-booties/' "skip])in;j jacks," 
"snapping Lcctlc-s/' etc, Thcso names tiro all derived from tlio 
beetles' nniipio habit of snapping iiw forepiirt of tlio ijodv ■wlien 
]ilaced oil their backs or held hotween the fingers. This habit is 
xmdonbtedly of use to the, beetles in righting themselves ^vhen 
(ic'cidtsntally ovt^i-tnrned imd may nho ho a junun* of ««c«po from 
their natural tnemi**i. Wireworraw are elongate, more or less 
cylindrical, and have a v(*ry higldy ])olished skin. They nieasnre, 

recording to kind, from ono- 
Inilf inch to 3 inches in length. 
They have three, pairs of sliort 
legs near the head end of tho 
body. Tlio color nsually is 
yello-\\- or rccldish brown. Tho 
cotton and corn wiraworm (fig, 
4) is vtry different in uppcar- 
aiico from all other wirc^worms, 
The name, wircworm is erro- 
neously appHod to tho fiUso 
wirowornis of tho Wtwtorn 
States (fig. 1, a), and tho meal- 
worms fomid in granaries (fig. 
1, h). In many parts of tho 
country root web worms also 
arc wrongly Ciillod wiroworins, 
and tho name is incorrectly ap- 
plied to several kinds of " thou- 
sand loggers" (fig. 1, c). 

Tnio wiroworms ar6 among 
tho five worst posts to Indian 
corn and among tlie 12 worst posts to wheat and oats. Tlioy iiro jtlso 
important cncniica to many other crops, notably potatoes and sugar 
beets, They constitute a group wliicli is prt)bahly one of (lio two most 
difficult grou])S of hisocts to control. In tho last part of tliis bnlktin 
tlia results of recent investigations as to control measures iiro set forth. 

Tlioso insects ar« ilestructivo to ccrool and forugo crops iu the 
lai'val cr ivorm stage only, although tlio booties of somo kinds do 
considerable damage to tho blossoms of fruit trees. Wiroworms 
attacking cereal and forag* crops ei»nfine their attention to tho seeds, 
roots, and underground stoms and live iilmost oxclusivcly under- 
ground. Tlio damage is fn-st noticed immediately after seeding, wlion 
they attack the s««d, eating out tho inside and leaving only tlie hulk. 




Via. 1.— Liirvio likoly ta lio misialicn tJr wlrewornis 
a, raise wlroworm; 6, moalwormri, "thousand l«£Ei!r.' 
All oniargdl. (Author's illustrations.) 
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Tliis, of course, rosulli? in ii jXMir steiid. 111 kii«4i ch*<w, hj di^KiiL^ 
into tlio hill, wirowoniis may Im located. AVlicii tlu'v iii'o very 
miincioiift lli<\v often ('(uisTimo an entire, seeiliii};, and, fLside fi-oin thti 
oxti'H Jiilioi- Mild Uw cost of rcsoediiiji, this dchi^'s injuriously th* 
]:ihuiti]i<^ of the (TO]). If tliis lie corn in tlie Jsorlliei'n Slates, the ])arl. 
of t]m seiLsiui reiiiaining is too short, to hriug it. to maturity, and, 
e.\*!]>t fdi* the, fodder, llie cro]) is a fwilnre. AVlierfe wiruwornis tirfr 
])n>.s(mt, ovf^n in sinaJ] uumhers, corn iisnutly makes a jioor stsnid, so 
that tli(» rcphiJitiiif;^ of mLssing hills is necessitated, 

S*'.v««*"al hnndrcd kinds of hectics, the yoniif^ of whiisli arc wirt*- 
worms, occur in Xorth America. Many of tliese, howihTftr, are of 
little immediatf^ imjxirtnnce to t.he 
farinws, fts they live, in rotten loj;.s, 
nnder moss, or on the rpotsf of wcnyls, or 
])ivy upon otliei* inswts. The destnic- 
tive wlrewonns arc fonnd in nearly idl 
j)arts of the. Unit(>d States. Sojjks of 
these, such tii? thcwheiit wirewufin imd 
tho corn wireworm, ahomul In hwivv 
]))oist soils rich in v(i^tJt«hle ]nn(4i.-sr. 
Some, as the. infliited -vvirmvorni aiul 
the drj^-laiid 'vvirc.wonn, ])rcfor well- 
drained soils, and still othci-s, like 
the c(ini and (u»tt<ni wireworm, are 
most de.sfnic.tive. on hif^h sandy land 
Avhich i,s very ])oor in vcf^i'tiiblo mat- 
ter. As the. st^Tcral kinds of wir*- 
^V(>^^1S have, such varyi;i<,' ]ml)it.s Hiej' 
can not all ho controlled iu the swrne 
way, rrnd a vftrintioli in method re- 
quired for Ciuih of the several gionps. 
For this reason it is quito iiece.!*sarv to 
lid ahle to determinfi whiil kind of wireworm is doing th(( damage. 




I'-Id. 2.— Tlic w h(Mi wlri'Wunn; a, .\auaixw- 
Up; 6, hif VII; c. \ ipw of hiksl sPKnipiit of 
larva. Atlsmlnrcnl. (From ("lilllmilm.) 



THK WHKAT WUlKWOltM. 

The adult, or hpetle, of iha wheat wireworm is hrown and a little 
over one-fourth inch in length (fig. 2. <;). 'VYiv. wirwonn itself (fig. 
2, h) i.s pale yellow, ovonly cylindrical, and ver^' shinv, AMien full 
grown it mcasnres ftl>ont 1 inch in lengtJi and is fdiout ns thick as 
th« load in a p«)cil. Thii* wirmvorm c«n he iw*ftily m'ogijized hy 
tho two dark spots near the hase of iho liiil (fig. 2, c), and it is one of 
the commonivst winnvorins in the northeastern iind iniddle-we.stern 
Uniti»(] StHtte. It i.s normnlly a gr«SB fred«r, living on tlie I'oots in 
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sod, and wlian its nnturtil food Hiipjjly is abundnnl it produces no 
apprcx'ial)lo dislurbiinco in ih*^ mciulows. AMimi the sod Idiul is 
])i-ok<!n, howovcr, lliosc wlvworms gatlior in (lio drill rows or liills of 
corn, which is the usual crop Xo folhm' sod in tlui oastcrii T'nitiMl 
SUtOii, and otUui oaiiso an absoluUi failuro of tho crop by dostroyiiig 
Iho sood and oaling off Iho roots of such plants as nia}- sprout. Thoy 
also sonititinio,s bore, into tho inidcrgrouiid part of th« fit«in of tlu' 
p](inl. Thi.s wiri'.worin is. tlK>ri'f(.)ro, usually more, ddstructivo on 
land rcctMitly brokou from sod. However, in many cases tho dainiigo 
is more sovt^ro tlio socoiid year following ])lowing from sod than tho 
first. This is probably duo to tho fact that tho wirowomis food ui)on 
tho vocontly turned-down sod ibo first j'oar, but aro forc.od to attack 
tho oultivatcd crop tho second yoar, bccauao by that timo tho sod 
has entiivjy decomposed. Tlio wirowornis s])ond throo yonrs in tho 
soil bofor« changing to lwtlo.s. 

LIFE MI8TOKV. 

Tlio booties como out of tiro ground in tho carl}' spring, during 
April and May. 'J'boy tlion fiy nbout, and deposit tlu'ir oggs in grass- 
lands, tho fomalo booties burrowing into tlui ground or under rulibisli 
to deposit tjicir eggs. Tho young wiroiU'orms food during the onsuing 
summer antl ])ass llioir first winter about half grown. Tho following 
s])ring thoy rasumo fooding and food throughout the second summer, 
passing tlunr »cc;ond winter as full-grown \tiro«'orms. Thft third 
spring thc}' again ro-sunio. fotuling, which thoy continue until early in 
July. Tho}' then leave tho plants and form small oarthen colls in 
tho ground, and in these they transform to bwtJos, During tho 
romaindor of that smnmor and the third winter tlio booties stay in 
the cclla in which tlu^y transformed; then, during tho fourth spring 
of their life thay como out of tiio ground io lay thoir Cfgs. 

CWOPS ATTACKBD. 

The wheat wireworm foods upcm the soeds and roots of corn, potato 
tubers, wheat roots, carrots, turnips, and tho underground stcniii of 
string beans, cucumbers, and cabbage, inoro or loss seriously damag- 
ing or destroying tho aamts. 

AVlion tho land is intended for corn tho following year, in ordw to 
oounteraot tho ravages of tho wheat wirow irm, sod land should bo 
plowed immodiatoly after tho first hay cutting, usually early in July. 
Tliis land should bo cultivated dec.]jly throughout tho ramaindftr of 
tho sunnner. Land that is in corn and badly infastod should bo 
dfioply cultivated, oven at tho risk of slightly root-pruning tho corn. 
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This slioiild hii (■(iiitituind hs loti^ !i,s ilio corn pim ]>o cultivated, arul 
!i.s siKni ns tho crop is removed (lie iicld sliintkl Ix^ v(uy tliorotigUly 
tilled l)cfoie sowing to wlioiil. In ipjjious whci-o wlu'Mt is scwdod 
tUwsi fur hivy, niiy tn>titinont of infwlod whtnl fields is pr(»clud«»d. 
AMkto wheiit is not followed hy seodinfj (o odmr crops, the Iteld 
kIiouM he plowed ns .soon ii.s (he Avheiit i^i hllr^■es^(ed; (his kills the 
worim hy *l(>.st!oyi(ifj thf-ir focul svi]i])ly nm\ •[yn'vn.\\'mfr ]iro]>or 
hihernation. 

A tlioroujrh ]>]'e])inntion of the com hind mid !i liheriil use of Imrii- 
ynrd intinnrrt or oiim- fet'tilji?«r will i*)ftwi ^iw a fnir stiHV<l of rwrn iii 
spite of th<* wii'eworins, n vigorous ,stnnd often Ixunjj id)h» to ]irodi>co 
roots enough to withstaiul the dejiredatiotis of «e-venil wirewornis. 
Thougli not idwny.s ])r»»c(iiff»hl<». 
(ho intt'r])()sing of crops not 
vwoly nttiieked \>y wirewornisi, 
snol] !W fi«»id ]>K«:s i>nd hutJi- 
whoat, hetweeji sod ixul corn 
■WHUiUl iniitv'rifllly reduwi i\w 
nninl>«- nf wircxwonus in the, soil 
at the linie tji<?i crop i» ]thiJited, 

THK WitN WIRKWOKMS. 

The hoetlcs t)f (lie rom wii tv 
woi'ius (fij;. H, a] nu'iwure from 
one-hfllf (^o (hrpf-fourths inch in 
leJigth, mid tliey vnry in color 
from light reddish hro\m to ul- 
iiKist hlnck. The winnvornirt 
(fig. h) arc nuhlish hromi, 
ahont 1} hu'hos huig, cyhndn- 
e«l ill shnjw, n-nd uhvnys havt» 
tl\ri'e ftlighi lohra or projcclions on tho tail. These winnvorins aro 
])ests to cereal and fonige cro])s in tlu> Middle Atlantic States, the 
New Kiigkiul Sttt<w, «4id Urn Uimw^ipf ] V«ll«y, 

LIFtJ MwrilJtY, 

Til® h««i<l«s of tliese -wiitiwornis emwg* iji (li* Hjjring t»u\ dwjxmit 
their eggs in grasshmds. The. corn wireworms, however, spend a coii- 
sidorahly longer time in (ho «oiI (Juui (lu> wheat wireworjji.s. ]ji some 
csisfy the m>rn -wirewornis live in the jfround a* hmg m m\ jmm. 
They change to hectics (hiring August, and some heetles^v spend tho 
following winter in the cell in which (hey (nuiKfonn, nieheedes of 
some kinds of com wivuworms npparwulilT i«i)»ii<l tho M incer undir (lie 
hark of decaying trc«w. 




l-'|i:.3._Onpof OiPciifJtwlreworim; o, ft.liu^a 
c, lortt w^ntcJiU vt Nim*^; d, ]>ni>u. All pi-IutfihI. 
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KEMKIJIAL MEA.sniES. 

Tilo com wircworms arc almost exclusively confint'd to poorly 
drained anil liciivy soils, Ilcnvily liming and tlioroiighh' tUo-<lruining 
land infested witli tlicsc ■w'irewornis wonid undoiihtedly prove henc- 
ficinl. Tlie thorough cidtivation of ■wustc land, eMpocinlly uli>ng 
drainage ditehes and crteks, during niidsunnnsr, and the (k»p cidti- 
vation of crops and fallow land at the sanie time would destroy large 
ininihers of them. 

THE MEADOW WIREWOftMS. 

The meadow wircworms, including the siigar-hoet wireworni and 
the confused wircworm, do far ntorc damage tlian they are gcncndly 
given eredit for. In the Pacific Nc^rthwest they danntgc com and 
potatoes and other truck crops. They liave also l>eeu found doing 
considcrahlo damage in the Kew ICiigland States and the upper Missis- 
sippi Vidley, In the Korthwcst they seem t«) l>e much more destruc- 
tive on irrigated lands than on tJio dry-fanning lands, while in the 
eastern United States they seem to be confined to ]K)orly <Iraincd 
areas, sys are the (^om wircworms. lileadow wircwnns look A'"ery 
much like the dry-land wircworm and CiUi he ciusily distinguished 
from the other wircworms which arc impoilimt as crop posts by the 
forked tail. The niasulow wirewornis attack coni^ potato^, teunatocs, 
onions, cahhage, I'adishos, turnips, horse-radish, spinach, sugar hects, 
and alfalfa. Tin;}' hurrow into the nnderground parts of the plants, 
often kdUng com, tonintoss, cahhage, or oiuons. They do not smn 
to attack hoans oi- peas, and these crops might he of considoi'ahlc 
\-aluo hi clearing badly infested fiehis prior to seeding to com, Tlio 
m»ad»w" wir#worms .'spend tJireo yoeis in th# gnnnid e.nd change to 
hcfftlea duruig July and Angust of thtir tJiird sinnmoa". 

UEMEDIAI, MEASUUES. 

Thorough tilodi-aitiing of infested fields in the eastern areas and deep 
cultivation during July tuiil August whorcvai- po^il)lc will destroy 
large numbers of these wircworms, As most of this ])oorly drained 
land is inclined to he acitl, the tilth will l)e greatly improved by the 
addition of lime at the rate of about 2 tons to the acre, using air-slaked 
lime. The use of lime, however, has been treated very fully in both 
Government and State jmblicatlons, and it would be advisable for 
the farmer to apply to the State or Federal authoritits for the rate 
and kind of lime to use in his particular case. 

On irrigated land experiments are being made to detcmilnc rcnu'dial 
m»asur(ii«. 

THE CORN AND COTTON WIREWORM. 
The beetle of the com and cotton wir*worm (fig, 4, a) is small, 
cylindrical, and dusky bromi, measuring a trifle over three-sixteenths 
inch in length. The "worm" (fig. 4, h) is very unlike aJiy of the 
other wirew-orms. It is not hard »nd wiry, but soft snd slongate. 
The body tisiuilly is Avhite and uppurcntly is composed of 20 joints. 
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llirriid. Unlike iiKist of tlui ciistcru wirowonns, wliii'li iirt' usually 
nuiiit <lcstnu-tiv(> on low-lyiii^, lu'tivy, or iioorly dmiiuHl liiiiils, lliis 
wircwttnn so«i>!i k) ho f»r more lunnwous on du) liigli#r pwrte of tlit* 
field in h'^]ii sand}' soils. 'Dio corn luul cottoJi wircwonn is ono uf 
tln> nu)«t (ronl)U>sonio pu^Us of tlio sonlluTii United Stiitos. Bod 
oiitltrwiks linvc occiin'^wl in tlu; C*ir(diM««, iJiissoiin, Arknnsn.s, and 
soiitlicm Illinois. Com, onts, rye, cowpctiss, i-riil» '^ria^, -lolnisoii 
grus-s, ])eiuui(s, coffon, tultju-co, t^im't 
|iol«to«B, snul wiitwnwJons wr* nil iit- 
liicked, com sniTmng llu> most, of nil. 
Invest igntions arc now luulw way to 
dtttaniiina »ifRt*i«(it vMiwIial m«*«in4te- 
for tliis inswct. 

THi: I)11Y.LAN1> WIREWOIIM ANIl THK 
1XF1.ATE1> WIIfEWOHM. 

Tlu> dry-land wircwmn (fig. 5) and 
tlio inflntod wii'owonn, wlncli aro very 
sijiiiliW ill appoAmnco-, spwii {o ho eon- 
fined to tlio dry-fiiriniiig regions of tl>o 
Noi'tliwest mid to Uic wheat rogions of 
tli«! noi'thwiii Mtddl« W«t.. EWh- in 
yiay the Ix'etle.s mirror from tlio 
ground. 'Hiey aro about in largo nnni- 
bdirs during May and in J(ni», whpi th® 
fennde^' bnri'ow* into tho gronlul to 
deposit, their egj^.s. 'Jlicse inrew<jnns 
do not confini'. tiic.ir «gg Iftying 
grixsshinds, hat deposit the eggs in 
grain fields and wccxly fnUow lands. 
The wircw'ornis spend two full stim- 
nicrs and a part of a third in (ho ground, 
transfomiing to hoetlos during July 
and August of the. third sumni-w, th« 
liootles not coming from the grtnmd 
until tho fourth spring. Tims the 
wircworms, na such, aro in tho ground tlurin|^ (iiKi growing .swison 
of tlirec years. The beetles of the inflated wirewonn have been 
observed in largo numbers on tlio blossoms of wild rosoltnshos, Avliorc 
they W«r(!i ftp])arent]v eating tlio piiteis. Thu l>«uy«4 (tf the. dry-hmd 
wirowonn aro a little later in eonnng oiit of the gi'ouLul, emerging in 
Juno and July. In tho dry-lnnd regions this wirewtinii fee*ls only 
during th* spring, bnrni'wing dowii from 4 kt 8 incb*B l>^jow the 
surfiu'e to ])asa t!io hot, dry months. 




J-'IQ. 4. — Tlie earn *iMl colUm wlrfworm: 
a. Adult 1mg*lo: 6, Intva. Kiilurpwl. 
(Author's illu-itratiktti.) 
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HKMKDIAL MGASUItES. 

As will be soon from the life history, tlic goncralions about to 
hftcomc adults are inactivo wiro^vornis from Juno to August, trans- 
forming to hectics in the onrly piirt of August. The resting and 
liftinsforniing wiroworniw usually arc foimd at a doptli of 4 to S inolics, 
and any distindianco of tiic soil to such depth at this time will 
destroy thenv. The ground is very hot during this pta'lod of the year, 
ftjid the nir extremely dry, so that even the rasting %virowornis that 
are not actually cruslu-d by the cidtivation soon suocumb to drj-ing 
■\vh#n their colls ar« brok»n opan. The usual farm praetice in Uie 




ria. 5.— Tho dry-teiid wlraworm: a, Adult; 6, l»rva : c, uiulir aurfew ot bml u! lan%; 
1?, side of liist segment of IwrvB. a, b, EiilBrged; e, d, mora "eiJwgod. C^uthsr's 
illustration.) 



dry-land farming region of the Northwest where thpse wiroworms are 
most troublesome may be roughly onthncd as follows: 

Immediately after seeding tho wheat in early spring the summer f>il- 
low land is plowed to a depth of from 4 to 7 inches. This usually is 
done in April, but if horses and help can be spared from seeding, the 
summer fallow is plowed as early in the spring as the land can be 
worked. The next operation on the fallow land is disking the land 
in June or early Jidy to maintain the dust mnleh and kill the weeds 
and volunteer wheat. Some of the more progressive farmers now 
praetice fall plowing of the stubble and disking the fallow land only 
in the s^pring. The field is disk-harrowed early in the spring if the 
land has run together during tin winlsr and is caked, otherwise the 
land is harrowed with a drag or spring-tooth harrow. It is then 
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scctlod niul ilni{j;<;wl mh\ rmrmivm no further lnnmiu>nt iinlil Iinrvcst. 
T)io scoiliT nsUJilly is scl to mav nt ti ilcptli »tf iiltmit 3 int'luv*, nlthougli, 
if tlic! iiioisUirc content h high ('iitni<;h, 1 inch is cdiisidorcd siiniciciit. 
Wh*H.t hiiy is used cxlntsivi'ly in this c»mntry, niul is nit whik iho 
whcnt is in ihc ckiugh stiigo, uhlch usiially is frt)ni July 4 to »liily 15, 
'Die vrhcnt croj) is hnn-c^fad irom Augusi. 1 k) ScplcinbiM- 15. In 
order to clostroy wirwornis this practice should he tillMr«d in Iho 
folh>\ving nmnn«*r: 

(1) Disk or drng-hnrrow lh(» punnner ftdh)W tis prirly ns jjtmsiblo, in 
the spring iji order lo produce a diist mulch ivu] 1 hereby co!is(>n-« tho 
nownnulntcd winter moisture. (2) Coiitinuo the <liftking iis often us 
is necewsnry in tirflcr to nitiintnin tho dust ninlcli nnd kepp <lriwi\ the 
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KiG. a,— .V Isufiioii (oad, an oiinmy of llic woslern wlrewurias. (AuHwf *s lltaitrntloji. ) 

-ft-OLKls. (li) Plow (ho Miiufucr f*ilh)\v in July or owly in jUigust nnd 
immediately drag. (4) I'hiw the stubhlo »s soon iis the crop is 
removed. 

As wirvworinn nrc of tliroe different ogo.s in most inf«ft*««l 

fields, tind as only nhaut onc-tliird of these ixrii in tho i)U])iil t>tnge, 
chimging to beetles each year, it h evident thiit (ho first jeiir of this 
practice will not show nuirked results. However, if the pr»ctie» w 
continued foi' two years it will reduce tho number of these pests very 
considerably. Aside from its beneficinl results in killing insects, tiiis 
method of handling the land will nniterially reduce Ihc weeds, the 
early disking inereK' < oftening rip the soil and allowing all (he weed 
seedi4 i>rcsent t(i . i)rout, the entire crop of weeds subsequently being 
<lestroj'ed by the summir pi#*feg. By the present mwtfcud of farm- 
ing, the wood seeds arc turned do^^^l to such ailcpth that nnmy can not 
germinate; but they lie dormant, and sprout wdie never ihev happen 
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Us be brought to tbo surface hy siibstquciit cultivfltion. One crop 
of AVoed seed is in this manner oft«n a pest for .several succeeding 
years. 

NATURAL ENEMIES OF WIRE WORMS. 

Most of our common song birds feed rather oxten$iv*Jy upon both 
tho booties and the wirewornis theniselvots, and any regidation 
designed to protect thfisc birds and onoourago their iucreuso ivill 
undoubtedly bo offoctiro in reducing tlie number of th<ase pests. In 
tho desert regions of tho West tho- small lizards, conunonly called 
sand toads or liorned toads (fig. G), feed very extensively upon wire- 
worms and their booties and should bo j)rotcct(id by the farmers of 
thoso rtgions. Tho examination of tho stomachs of a largo scrio« of 
field frog:? collected on tho shores of Lake Oneida, in upper New York, 
proTos beyond a doubt that these frogs arc of cnornions value in 
destroying the beetles of the wheat wirewonn when tliese booties are 
laying their eggs in the grasslands. Thoso frogs arc slaugiitered in 
enormous numbers every year for tho summer hotel trade. Any regu- 
lation wliich would put a stop to this practice would be of great value 
to the agricultural interests of this and similar sections. \Tiri*worms 
arc not sovorcly attacked by parasites, so far as is known. How- 
ever, several parasites aro being studied with the object of using 
them as a mftand of controlling wireworms. Th« introductton of 
several known fungous diseases also is being studied. 

USELESS REMEDIAL MEASURES. 

Th® uso of various substances upon the seed corn and wheat has 
proven of little value in fighting wireworms. Tho application of 
certain commercial fertilizers recommended as insecticides is also of 
but littlo use. Tlio application of lime is not offectivo as an insecti- 
cide, but is of value in rendering tho soil mor« easily drained. Lato 
fall plowing has probably been the most universally recommended 
method of combating these insects. However, at least for tho kinds 
of wireworms on which this method has been tried, it is quite useless. 
Trapping tho larvre with baits of poisoned vegetables may be of .soJno 
valuo under intensive methods of farming, but it is impracticablo in 
tho growing of field crojjs. 



PUBUCATlONe OF U. S. nEPA»1?M»JT W ACteCULTURK RKLATmO TO 
INSECTS INJUKIOUS TO CBJREAI. AND FORAfiK CHOI'S. 

AVAILAM.K FOR -rKI^ rilMI^NMMJTION. 

Cotton Dollworm, Siimiiiarv of lis hiiv HLstory iind lIa)jilH, (i'aniiBrM' ]tiill*<liii L'UO.) 

Oomiiiou VfUitc GruU». (l^rnivrs' )t«Utjtiu rvVi.) 

The Largjer Corn Slnlk-borcr. (Pari)uTs' Itullotiii CM.) 

The Olialcis-llv iu AlfiiHa IsixhI. (FaniUTs' liuUvtiii 

Tlic GmssIiopjwT Trobloin ami Alfalfa CulUiro. {FttrinorH' liullptiii fi.!7.) 

The Ik'Bsiim l''iy. (l'"aniicrs' liullttiii (ilO.) 

Alfalfa Altacked by tin; Cluvur-root CuR-ulio. (Fanners' llnll<'fiii 
Tbo yhiiicli lUig. (I'VwtW l^ullttm mi.) 

Tho rliiiMsijia Flv Si*ti»tion ii) ]!(15. (Oilico of tlio SLWctary Circubir Si.) 

Tho SjiriiiK Ciraiii Apliia or "Orpt'ii Bug" in tlio Soutlin-cHt mid tlio I'dHHibilUwH of 

Oiilure.iK ill I!)] (i. (Ofllco of tlio Secretary (lirciiLir 55. ) 
Souilimi Corn Hoolworiii, or Itudworm. (iVijKirdnt'iit lliiUi'tiii 5.) 
Western Corn Rootworni. (nej).irlment IStillt-tiii S.) 
T)io O.-it Aph'w. (Department l?iillo)in 112.) 
The Alfalf.i Caterpillar. (1 >ci)artinciit liidletiu 12 <.) 

'Wii-civonna Altacltiiis Cereal niid l-'orago Cro])«. (DepHrlment IliiUeliii 15(i,) 

Tlie Sharn-lieaded Gmiu Leafliopper. (Dt'jmrtnuM'tl jfliilfeMii 2.')!.) 

Ilpssiiui Fly. (Entomology Ciretiiar 12.) 

Two UcBlruclivii Texas Aii<ii. (ICidoinology Circular I'lS.) 

Clover Jlitc, (Eiito)nolot;y Cireiibir 158.) 

Slender Sced-Corii Grouii(J-l)ee(le, (Kntaniology Itulletiii H.'i, pt. 11.) 
Clover-root Curciilio, (Entomology Ilulletiti K'l, pt. 111.) 

CoiitributioiiH to Knowledge of C'orii Uoot-apliw. (Knlomology Itulletin 85, pt. VI.) 
Maize ItillbiiK. (EnloinoloKy Unlletiii 95, ]><.. 11.) 
So-called "Curlew liiig." (E»U)i)]oli.(;y Uiilletin 95, ])t. IV,) 

roR SALU BV THK »llfBRINTK*;ii«NT OK IiOClIMKNTS. 

The Southern Corn Eeaf-lieetle. (Department H\ille,tiii 2".!1.) Prioe, 5 eeuts. 
Tlic I'ea Aphia with Relation to Eonif;c Crops, (Department Itulletin ^70.) Prief, 
15 ecnt«. 

The Grasshopper rrobleni in New Jlcxieo Ihirinj; the Summer of 1913. (De])artuient 

liiilletin 'Z'J'i.) I'ricc, 5 cente. 
Army ^\■orm. (Eitlomology <;ircnlar ■).) Trieo, 5 rmiiti. 
larger Corn Stalk-borer. (EnlonioloRy Ciretiiar Ifi.) I'rie*, 5 t>«(nt». 
Clover Mile. (Entomologj' Circular la.) Triec, 5 (swttfl. 
Join't^wovm. {Kiitoiiiolt^y Qsrwilar fiO.) rrit *,, T> mnu. 

Some IiiHeela Affecting rrofltieiioti of I{«l (Siovw Sewl. (Kiitf«B»logy Cirewfcr *'.) 
I'rifC, 5 cents. 

IIcsBiau Fly. (Entomology Circular 70.) I'rico, 5 ceiili(. 
Slender Seed-corn Ciroiuid-beetlo. (Eiilomolosy Circiil;ir 78.) Priee, 5 centa. 
Grasalio])per Problem and Alfalfa Cnltiirc. (Knt()inoli)f,'y Cireirisr'S J.) I'riec, 5 ciniu, 
Sprinj; {jrain-Aphis. (Entomology Circular S!>.) Prire, 5 c«ilr<. 
Corn lj««f-a])hiB.a!Hl Corn Hoot-«]diij?. (Kiit«inoln|j;y (Ureiikr 80.) Price, c«it«. 
Spriiig Gniin-aphis or So-c»lled "Gtwn IMjg." {Kiitoiiiology Cireuhtr 03.) Prie% Ti 
ceiita. 

Wheat Stmwworm. (ICntumolouy Circular 10fj._) Priee, 0 cenlH. 

Chineli Pug. (Entomology Circular 113.) Pric-e, 5 cents. 

Larger Corn Stalk-borer. (Entomolofjy CirctiLir 1 U>.) Price,_5 i-ents. 

Western Grass-stem Sawlly. (l']iitonioJotfy Circnl.'ir 117.) Price, !> cents. 

Clover Rootrborcr, (Entomology Circular IW.) Price, S ewits. 

Alfalfa Caterpillar, (Entomology Circular 133.) Price, 5 ct'iitf. 

Alfalfa Weevd, (Entomology ('ircular 137.) Price, Scents. 

Alfalfa Gall Midge. (Entotnologv Cirenlar 117.1 Price, 5 <'eiiu. 

Two iJoetructivo Texaa Ants. (iCnlomoloKy ('irciilar 118.) Price, !> cmttn. 
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I'Vtt Army Worm and Varit^gatt'd Cutworm. (EntonioJogy UiiJtoiii 20.) Price, 
5 conts. 

Sorao IiisoctH Attacking Sterna of Growing Wheal, Ryt", Harley, and Oats, with JTeth- 
ods of Proveution and Siiiiprcssion. (Entomology Bulletiu 42.) I'rict', 5 cents. 

Jfexican t'onchupUi in Wsetem T(^xafl in 1905, (Kutomology liiilfcfin G4, Pt, 1.) 
Price, 5 cenla. 

is'ew Utcedmg Records of Coffec-beau Wcflvil. (Eiitoiaolot'y liiilU'tin C4, Pt. 'Vll.) 
Prict", 5 cfiita. 

Notes on Tolorado Ant, (Entomology Biillt'tin 64, Pt. IX.) I'rice, 5 cents. 
<' lunch ling. (Entomology Bidletin GD.) Price, 15 cent b. 

PaptTB on Cereal and Forugc Insects. (Entomologj' linllctiu 85, S pis.) Price, 30 
cm iB. 

hessor Clover-leaf Weevil. (Einlomolo^ lluUcliu 85, Pt. I.) Price, 5 tents. 
Soi-ghum Midgo. (Entomology Bnlletin 85, Pt. IV.) Price, 10 cents. 
Now Mexico Range Caterpillar. (Entomology Bulletin 85, Pt. V.) Price, 10 centa. 
Smoky Orano-flj'. (Entatnology lluUciia 85, Pt. VII.) Pi-icc, 5 conts. 
CowjK'ii Ciirciilio. (Entomology Bnlletin 85, Pt. VIII.) Price, 5 cents. 
Timothy Stem-borer, New Timothy Insect, (Entomology Bnlletin 9o, Pt. 1.) Price, 
5 cents. 

f'hiiieli-Img Investigations West of Jfissiiiiippi River. (Entomology Biiile) in 05, Pt. 

111.) Price, 10 cents. 
False Wireworms of Pacific Northwest. (Entomology Bnlletiu !)5, Pt. V.) Price, 

5 centa. 

Locumo Pod Moth and Legume Pod JIaggot. (Entomology Bnlletin 95, Pt. VL) 
Price, 3 centa. 

Alfalfa Looper. (Entomology Bnlletin 9o, Pt. VII.) Price, 5 cents. 

RoBults of Artificial Use of \\ hito-tnngiis DiBeaso in Kansas, with Kotes on Approved 

llethods of Pighting ChinchdHiga. (Entomology Bulletin 107.) I'rice, 10 cents. 
Lciafboppors Affecting Cereals, Grasse's,- and Forage Crops. (Entomology Bulletin 

108.) Pdee, 20 ceiits. 
Spring Orain-ai)hisor Green Bug. {EntoniologyBuUeUn 110.) Price, SScents. 
Preliminary Report on Alfalfa Weeiil. (Entomology Bulletin 112.) Prico, 15 cents. 
Principal Cactus Insects of United States. (Entomology Bnlletiu 113.) Price, 15 

cciiU. 

( 'otton Bolhrann, Account of Jnacet, mth Results of E-tperimeii(s in l'J03. (Farmers' 

Bnlletin 191.) Price, 5 cents. 
Cotton JSoUworm, Somo 01>«,'rvatioiia and Eesnlta of Field E.\pwiments iii ISW^. 

(Farmoirs' Bulletin 212.) Price, 5 centfl. 
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